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Abstract of JP2004145605 

PROBLEM TO BE SOLVED: To provide a 
mechanism that prevents unauthorized 
reading from an instruction ROM and 
unauthorized reading/writing from/into a data 
memory all by an added program when a 
program is externally added to an extended 
memory, in a processor having an instruction 
ROM, a data memory, an extended memory 
and an external l/F. 

SOLUTION: An operation mode is set for 
every region where a program counter of an 
instruction processed by a CPU belongs, and 
access to each region is restricted in 
dependence on every operation mode. If 
unauthorized access detection circuits 221 to 
223 for detecting unauthorized access detect 
unauthorized access, an interrupt is generated 
to stop the processing and prevent 
unauthorized access by an added program. 
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imxm i ] 

ft® t (07- Z (D*> K) t <0 r> n gP I / F £ > 

# ^tesa-r § x - ji^tut, 
Hufs^ai? i / , F^3g*L-r5a*p$nfc7 p Dy^i A ^is^-r^a?i^^u t > 

WEf5r^ROMi3«fetfWIB»3R^ ; E:UU:tStt*nfc^ , p4''^/***fT-*-SCPUfc, 
fTlBWWft @K , 

WE^ffiHWW^SiS^.kSWJSJSSfcttoTlftf^* - F*ftft-r**- F & ft H! SS , 10 

[ if * m 2 ] 

i ic fe^T, 

- if -t - F^ih, 

Mir Fi/^autt, ap ii^, a-fi^©3o(cg^sn, 

ffiEf&*ROMtettM13«f*1H«43<J:tfiroEAPI««, Su IB -r - * * * U lc tt bu IB W «i 20 
mm. KG A P I ««« <fc t?WBBa-if fuEffiSi* ^ U fc ffi 13 a. - if fi| « 9J 0 

, flj E A P l^i£±<D:/D^^ASIffB3Hcy:AP I t - F, ttKa. — If— *l*±©:/ny 
5 A H ff B$ fc (i 3. - if * - F t •? S 

c n # m 3 ] 

fit # m 2 K *5 ^ T , 
MIB^iET^-trX^WIllSSti, 

idEt-KasBBicji^Tftjgsnftifft-KA^it-Foi:*, tu ib w m m m , 30 

bu IB A P I^^fc- c fcI>*MIB3-tfffiiS^O^-^T^^X43J;tf^r^T^-bX^l i FpJL, 

WEt-Fftjiaisti^TftSsnftiff^-FffAP it-Fct*, «b w * « « 

^©^T^-tzXi:, tulBAP l««43«ktfj»E3.-iffHi*^©7 f -*r**x*J«fctff& 
ME*-Fi*ftiaBfc*oTi*ftSttfc»ft*-F#:i-if*-F©fc*, fu IB A P IS 

^-\cd^?^7 nxt, stiiBa.-ifm^'N^^-^T^-bxfc.fc^^^T^-fext^ifpr 

wimWmmW'Wr- 2 T * -fe X & J; t>* fft T * -tr X t , MIBA P I ii^'MDf-^ 
7* * -fe X £ ^tlitf 5 
c t * W M tt§/nt y^o 

[ M * « 4 ] 40 

fl-SBi:©^-*©^!? t K> 5 ftffl I / F £ ^ 

iiii3»^R0Mfej:tfi«aa;a^ ; e , jji:ttiW5n/£^oy7i l **fft4c put, 

Su IB C P U^*ffLtl/^^^©'/o A * * > * ffi £ "3 ^'T IS ?t « * * W ft "T S 21 
frlBKWft UK , 
«f* 7 5 ^ t , 

SaiB«f*75^©fit**iJft-rSW*77^*iiftlalKfc, 

WIBIIR«**iJftlilK^«fca«ft«*tMaBW*79^ ! PJftlalttk:«fc*!pJft*S*i:tetto 50 



(3) 



JP 2004-145605 A 2004.5.20 



we*- Ki^^nisiaoTSiS^nftH^- f t r $ -t t, t Ki/xttcioTi^Bi? 

ir * m 4 tC & V T , 

M * - F & £ 0 & K <fc o T & £ £ n 3 M ^ - F K «: , «P * * - F , APIt-F. 3 

ii7Kl/XSIS|li, ft 4t i& * , A P 1 is, a. - if n sic e # £ n , 

hij IB A P ISitt:fcJ:tfME:i-"«f««, »K«»**yfcttMK3.-"»rim*, mi IB 
«r*7^k:fcl:fr<»EAP I I«^tPl03T5ti, 

m^mr-fr t> ^-DmMi^my ? 7 & o n <d 1 1 tc«^«^e - f , hGEap i mt&±<D? a 

^^A^tT^T'SO^OBuIBIffii^^^OFFtD^^tiKiAP It-F. lffl E 3. - If - fg 

im&m 6 ] 
m m m 5 *3 ^ x , 

ME^iET^-feX^ttligSSfi, 

bu E * - KftSHBKioTftSSnftB^t - F «P * * - KOfc*. ffl£l$«l4l< 

hi} IB a p i & £&Mm^-vmm^<DT- z t * ^ x& xtfifr^T ? x*Vfm l , 

luE^-F^^lHlSSt^^T^^^nfcft^^-F^AP It-HOit, tuIBAP I fg 
S^O^-^T^-trXfccfc^^^Z^-trX^, fjIB^---!f^S'\©-r-^7'^-trXt3J:0* 
^^T^-feXt^fFBjL, ffiEft*«tt^©7*-*7**X*3£tf#^:r*-feX**iLL 

luE ; e-F^^[l]!^{c<}:oTj*S^nfc»)ft^-F^rL-+) 1 '^-F(Di:#, bu IB A P I IS 
t&'Wtii-ftT 9 -k 7> t . (WE 3. -If itK'vOf - * 7 * Hr X * «fc #^7" * -te X * WrT 
L , ME1f«i^S'N<D7 ? -^T^-feXt3J;t>*^r^7'^-bXii, itSIBAPlStS^'D^-* 
7 * -fe X £ 3r£S±-f £ 

im*m 7 ] 

ftgPi:<D7 f -*<D J £>D t K> *ft o n I / F £ > 
/n^7A*1g|flt5iij?^ROMi:, 

iw e n « i / f * « * u t it *o * n ^ a ^ v a * -r * tt a p< * u £ , 

t5IH#^ROM*5<);a'l5ieffiI^ ; t l J(Clgi?n/i:/ny7A?rSf7t5C P U 

buibc p u wmft lt i> %ifr^(D7u 7 7 j± * v i/ z micm^^x nftmrnzniz-? %m 
mmy ? ? t , 

Nffi (Ntt2ttiCBR) Oa-f 77^t> 
MIBn---9 J ^^^*Offl^W^-r?)n.-+P7^^5t:iJStsIS§t, 

BuE^^^s^j^iHiKtc<feSH £ ij^)em^B>JE#«77^*ij^iaKfc*5W«^m^iiiE3. 

-If^^^fiJ^HSSfc^SfiJ^^mfct^oTKj^^-F^^^-rs^-F^^lalSSi:, 
WEt- HJ*^lsll8tC«toTj*^*n/£«lf^t - Ft7nx7 F U X t \C «fc o T If Rl * 
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MfBt-K&^BSStcioTft^SttSKfl^-Klcti, 1# H! ^ - F , APIt-F, =*■ 
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Huie#^R0M{c(iByie^ii^^*3<};D*BiiiBAP i mm. wiaf-^^tutttttEW* 

^ s MEAPI«ii**«fctfMEailft*63{N©:a.--!fflB«U m IB tt 31 ^ U tc M IS SIS 
5 ^ « BU IB % 1 fr6«NOa-1f|i«tf|!l9ST6n, 

ME*-FftJ£@IISI4»tt*-K** WE««««$ftttl9EAP l«*10^nif5i» 10 
Slff8l»*!)^oME»i7 7yj!)<0NOi:*lctt»i ; E-F, huIBAP I 31 Jgc ± cd ■/ a 
^7A*tTl|T$i3frOtlfa# 117 7^^0 F FOt^tiA P I t - $M ( 1 S M ^ 
N) ©a-fI«±(D7n^7Aifflf T'fet)^oSM©a-lf7 7y^ONOi:tSM 
<D ol - +f * — Fkt5 

9 ] 
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mi IB A P I M i§? *5 <fc l>* M IB 1 fr&£N©:x-tf««^©7 :r -*:r*-fe*:fe < fctff&<fr7* 20 

-fe X If nj L , 

WE* — FJfc^Bttte^oTifcjeiSnfcKfl 5 *— K#AP It-HOtt, tfl IB A P I til 
$ ^ <D 7^- # 7 ^ ^ X & <fc t>* tfr T * -fe X i: . 1 ^e.^N(D3.-1f^^'\cD7 ? -^ 

T^-feX&cfctflft^T^-tXil^ifiJrL, MIB#«®^^©7^-*T*-feX*5cfct/ffr^7' 

WEt-HRSiBKioTttg^nfeifft-K^IKIESMOa-lft-KOi:*, su 
IBAP I mi&^<D$i<?}T ? «fe X 4: , MI3^M<D^-^m^^<D-r-^7'^-trX*3cfcO : ^^ 
T^-trXtSrlfnJL, MIBIfltffi^c^©^ — ^ 7 ^ t X ^3<J: tf ^5^7 ^ -t X , M IB A P 
I ffijgJ'N(DT r -^7'^-bXt, 1fflE£ 1 0»6SNOa-1fi«O^%jKIEMOa-'tfi« 
Wn©I^'s<Df-^7^-bXfe'j;0*^t7 7-bXt«:iitt5 30 

[ 0 0 0 1 ] 

C <D 58 0£ « :/ a -tr -y +Mc 18 L , £ £ f¥ L < « . ^^U{SS^^«rW-r57°P-tr«y+KcK 

•r s o 

[ 0 0 0 2 ] 

ifi 2ft 31 • ■9--t:x^s^^ji^g ; *4fT* I C * — Ftftf&LOOfeS. I C # — Flc 

Id: , a - If 7d^7A (7^^-->3 y^P^7A) %^-7>a-FLT^tf"Itg^:fc 40 

<D & 3 0 £©£?&IC*-Flc«:##&;lWlrg#^SfStfe;< : frl> (/ii:jltf77-y 

n 3 „ ±a!© I CA - h'lctt^ f.(cffl>^ROM (St^tBLWffl^iffgtt^^'J) • 7* - * 

RAM • C PUtfP*9/ft£nT<^3o O MtttO S t - (fX7"n ^7 AffSttS tl 

*oi8»^ROMfe«l:t;»#»*Rril6ft^»561t>< ; EUti:«tt*nfcyn^7i»»c!!eoTC 
P UA^lOifii^fHo 
[ 0 0 0 3 ] 

L^UiA^liEOI C*-KT*li, W^^^oJfig^^fffeiS^^Ulc^^VP-FLfc 
a-f7n^7A{c<j:ot^^ROM±©7ay7A*^iE(:i^HlL/'c Df-^R AM 
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[ 0 0 0 4 ] 
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[ 0 0 0 5 ] « 
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#H 2 0 0 0 - 7 6 1 3 5 ^SS 

[ ff * £K 2 ] 
4* T»3 2002-9 1 8 2 6 §Si 

[«fflFA»3 3 . 10 

SFIfl 1-2380 1 6 ^ ?B 

[ 0 0 0 6 ] 

immzm®:-? %rctb<D^mts &xsftw<D%)^ 

C(D mm tc £ Z> 7 a -t <y H: % f-^ • illiffll^tT^ C P U fc, yn^Afctg^-TS 
^tROMt, f-^^ISffltSf-^ R A Mt, ftgp i: <Dx- * <D K> t t> * ft o ftgfl 
I / F t, W»I/F*8SLTrpy7/»%««t5S!;a^tUI:, CPUfre>tH7j2 

j£ 3t 0 S§ t . *-K&£[H]i&fre>©m7j£fftfrR0M, f-?RAM, M^i^t'J^^T 

is?n, ap i mm, =L~^nm.<o 3 -o(ce# ^t^d^? 20 

AtfEiJnt^5ii^tcLfti!)^T7^tX5riI^%iW, ^ IE & T ^ -fe X & ffi £ 
ftfcJ^ttlUD&^^fg^^SCtfclfMtt-So cnfctt), n SP 6 ii AO * ft fc -f 

[ 0 0 0 7 ] 

[*8W©^aS©JB«83 

[ 0 0 0 8 ] 

(m 1 O^St^JB) 

< I C K©£#*?§j£> 30 
^l^^SIS^Stci:^ I C A- FOlfig^i 1 KSto £ © I C - K & IE & 84 Hi © I C 
A-FT'$!), 7Vf tn^;H trnt7 t ( I Cf 7^) 2 t*ix§„ •/ p •{? >y -9" 
2ti, CPU20 U,W»'f>>7i-7 (I/F) 2 1 Oi, OM (it^ffiL 

mm?FU5%& * V ) 2 1 It, RAM2 1 2t, 7 v V *S =l * * »J (•^^K.rT^^:^ 
»%t^'J) 2 1 3 £ s ^iET^-tX^m0ifS^2 2Ofc, Htf«^fJ^lelifS2 1 4 £ 
, €r-F?*^lH]SS2 1 5 t , fiJ»?3i^=i>'hn-^2 1 6fc, 0 R @ S§ 2 1 7 £ * Qm 7L % 

o 

[ 0 0 0 9 ] 

ry^n-oi/iii, tckoTy-^-r* ( e ^ -r ) 

«$g©&g{I£*T?o ^gpi/F 2 i o , ■/p-b«y+l-2i:^a5 (T^7 i ^n-r';i/i) i; 40 
com^^y^yji — x t* & s 0 
[00 1 o ] 

ffa ^ R O M 2 1 1 lCtt#iyn^7A (O S ^f»f - ex^P ^5 A4 if) *^ « * ft * . 
77^i^'J2 1 3ic(ia-f 7n^7A (77'J ■ir- •> 3 >7n ^7 A) *^ « Ifi S 

ft^o 77 7->^tu 2 1 3idgi^nsa-f 70^7Aii'j-^7^^ cs^-e-f 

) ^P.7'y-r^-n-(';bl*3 e ka : ng|5I/'F2 1 0^MT^7>o-K^n5c 
[001 1 ] 

CPU20 ^^ROM2 1 \ *5 &Xf7 ? v is * V 2 1 SlcteSW^ftTl^S^a 

y^A^r^tT-r^o CPU20 lli, H!tLT^5^^07d^7A*7>^ (PC) ffl 
S 1 Ztmij-? So CPU20 1 fct , ^fi1-^t^ ; t'J7^tX*^^7i'tXffe§^f 50 
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ft ? s< % $i <n % m & & c^^^x-y^-) ftfto^tyz^-txioiifpjSo £ ft r -r 

- * 7 * -fe X j tfi, Sl^jAA,/-c^^<OF < g^ti:p< ; eU'\tD7 T ^-trX^#$nT^^^i^^ 
"filUf O^^C^iri: ITO^^'J 7^*X©il tT'fel.o CPU 2 0 1 <D ft gp {C & # 

f-^7^tXS**^tt^„ CPU20 Hi, cnf,OS$(Cl5§LT>(t'J7^t 
X^rfTdo O^7i9ffi*lcKSlT^ty7*t^*fTnSCPU2 0 IS, fft 

UtCPU2 0 Hi, f-^7^tX^gtif S 4*ffl^]t5, 10 
[00 1 2 ] 

^?fM^cfJ^lB]gS2 1 4li, CPU 2 0 1 IC J:oTHfT*nTt^tSi>^^fttt^nT^5 
[00 1 3 ] 

*-F&?£[h)S§2 1 5 , ^?tM^W^IhISS2 1 4 £ CD fl S 2 fc S T - F 

£ & -r s » m i? * - v <d mmic -3 ^ x & k mm •? z> a *-FRjeeitt2 1 5 « , i* 

L ft » * - F £ ft *f S 3*ffl*t5. 

[00 1 4 ] 

^FIE7 , ^-bX^aiIilSSg¥220tt^tBleIiiS22 1 - 2 2 3 ^t©o «l tfi IhJ SS 2 2 1 « , C 20 
PU20 l*>64*ROMZ 1 lA©7^t^7KU7i:i^S 3~S 4 fctS-j^T, 
CPU 2 0 lfr?.$*ROM2 1 l'\^7'^-feX^:fFnI/'^±-rSo J$tUlH]S§2 2 2 (i, 
CPU20 1 6 R A M 2 1 2A07^tX7 KkXhf 3~S 4 illCl^^T, C 
PU20 1JP&RAM2 1 2'\©7i'-bX*^5I/i±t5o ^(±1Ih]SS2 2 3 ti. CPU 
20 l*»679yS"a^ i e , J2 1 3'MD7i'-tX7 Kl/^tifS 3~S 4 tlcS^J^T 
„ CPU2 0 1 & 7 ^ >y ~> a * * l> 2 1 3^©7^tX^rfRl/ill:t5 0 7^-b^5; 
!<FoT-r£>i:*^tti[HlS§22 1—223 (i, C PU2 0 1 fr6<D7*-fe77KUX**^R 
OM2 1 1 • RAM2 1 2 - 7 ? V is i. * V 2 1 3 'N ^ X. , ii7 H 1/^^17)7 i't 7, 

(m £ Wtfr ffl L) %tf5o 7*"bX*«ltt5k**aSB2 2 l ~ 2 2 3 », C 

PU20 lA^©7?tX7Fl/X5:^tROM2 1 1 • RAM2 1 2 • 7 V V is a. * ^ 30 
V 2 1 3^-^^-r, ^Ui«^S6^tH*-r§o 

[00 1 5 ] 

OR1HISS2 1 7(i, f)Jt)jA*n>hD-^2 1 6^e>CDSlJ0iA^{I^S 5 £ & tB EI SS 2 2 
1~2 2 3 ^?.(D^ffi{I^S 6tcr>f#JIfq;&SiJt>&*fi*fS 7 tUC PU 2 0 1 # * 

So CPU20 ltt, OR|HlSS2 17^^<DSiJ05i^{S^S7tC^!gLTiiJ0ii*^S^ 

ft 5 o 
[00 1 6 ] 

<I17 F1/X3K> 

i nc s l ft i c * - Hcon^7'Ki^x^K*ia2ic^-r 0 ii7 kuxsk^ 3# is m 

«t, API«*k, a-1fl«ttg»«nn^, 7K^a3-a4, a 7 ~ a 8 40 
*<W*flU*h:*J 0^T5.tlSo 7F1/Xa 5 ~ a 6 , a9~a 1 0 # A P I ffittfc&j D ^ 
T^nSo 7F1/Xa l~a2. a 1 1 ~ a 1 2. a 1 3 ~ a 1 4 # a — If ®t igHc fij t) ^ 
ten5o 8B I / F 2 1 0C(i7FUXa 1 ~ a 2 (a-lf^iHc) ^II^T^nSo 
O^ROM2 1 ItttTKl/Xa 3~a 4 ( # *ti ® $t ) , a5~a6 (A P I IM) *'IJ 
D^TfitlS. RAM2 1 2(C(i7Fl/Xa 7~a 8 ( 1# fit Si ) . a9~al0 (AP 

I mm) . a 1 1 ~ a 1 2 (a- if ffitt) *^»J 0 ^ T 6. tl5o 77-y>a^U2 1 3 
B7KUXa 1 3 ~ a 1 4 ( a. - If «« ) # « D S T 6 *i S „ 

[0017] 

?fc K „ 0 1 |c b ft I C il - F CD W) it K O ^ T St BB -t 5 o 50 
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[00 1 8 ] 

I CA-FOROM2 1 ltcte, O S ^■9--exypy7A&if©1tffiyDy7A^fe6 
*i;i6*tt*tlT^*. C©1ti/Dy7A(i I C iJ- F © 58 ft # <fc « SE £ tlT^ 

2 1 3 IC 2" "7 V D - F t Z> „ 2 1 3 ^ >7 > D - K $ n fc a - +f 7° a 

^7Att, ROM2 1 Hctt«SnT^50SlT?ftttt5, 
[00 1 9 ] 

CPU20 #^ROM2 1 1 $5 &Zf7 7 V ~> * * * V 2 1 3tCtS^*nTt>i.rP 

^7A^nt7t§o cpuzo ltt/wy?^ yfti*ff?o /w^7-f yoaattss 

T'feS. $^7i7f^f-i'7ti*^©7i7f, -r n — KXf-^"t'ii^t©f 3- 10 

M>y^^7"-^*T'«iifT^mou^7 > ^^o##iA^^^n^nfffenSo 

[ 0 0 2 0 ] 

*fT«ttWJSl3i&2 1 4 . fn - KXf-^T*Jl!li«nT^5#^/!)^«?nT^5i 
tt (H?T^1S) ^r^-r{l^S2^tli73-r§o f^-FXf-^T'liJnTV^^^lc?} 
(St5^oy7i.*^y^lS 1 *I7FI/Xa 3 ~ a 4 tc It 5 £ t Mi? M « £ HI SS 2 
1 4 ti , »i««*/Ttfl^S 2 4W73t« ( 0 2 # HS ) o -rn-KXx-^T^a^n 
T^S^^lCJtJStS^D^^iA'JV^lS 1 a 5~a 6K:«-f3t£#ltT 

« tt ffi j£ III IS 2 1 4 tt , AP I I^^^tl^S 2^ffi^tli (I2#!l) o T3- K X 
T-->'T*®Iinn^#^li:W(£;t5 7'Dy7Ai) l )y^ttS 1 i'ZFl/Xa 1 3 ~ a 20 

1 4 tit 5 n %nftmmw7£.®& 2 1 4 n.-iffBi^«:^-r«^s2^tii73-r§ (0 

2 #5SO o 

[ 0 0 2 1 ] 

* — F & 5£ 0 S§ 2 l 5(i, »j^^r-h*^r^-r{S^S3*m73'rs 0 0 3t^tJ:7(i:. #1 

*t is $ ?g ig s§ 2 1 4 *>> e © m n s 2tf#«mtts*7n-ri:£ ; e-Fi*j£[e]S82 1 5 b , # 

«*-K^7j^-r«#S 3 UJ 3 » {§ S 2 A P I^JlS^^-ffcfr^-F&^lHli^ 
l 5(i> AP I^-F£^ffI*iS 3 £ tH ft f S o MS 2tfa-fi«^Sti:K- 
1 5tt, OL--»f^-F*^-r<i^S3^tt57J-ri.o C © <fc 5 £ > fn-FX 

f-^T?«i«nT^5tfirf ^tttt?nti>««« ( * fT « « ) (cacJ^t»fft- 
ft«?ns. 30 
[0022] 

& Hi @ gg 2 2 1-2 2 3 (i, *-F&5£(H]g&2 1 5 £ <D {§ f S S^Stlfft - Kfc, 
CPU20 lfr6©7*t^7Fl/7*iJRt5«« (7?t^fi«) t , If S 4tf^t 
T^-feXiffiSiJ (f-^ 7^-tX, ^<^7nx) i: IC S -3 <^ T * * 'J 2 1 1~2 1 3 'SO 
T^-tX^rFnJ/^i'TSo R {* to U: W: 0 4 ^ "f J; ? tc , Bttt-FtfUit-FOi: 
#^Wl51BS2 2 1~2 2 3 {i7'<7-tr7 > M^( ! tt«Mtt?, A P I ««. 3- - If fi # ) *3 «fc 

r ^ -t x « ic ^ ^ t> e> -r * ^ u 2 1 1-2 1 3 ^ <d t 9 -t x ^ it «r -r 5 . » ^ * - f & 

A P I t - KOi:**tt@B2 2 1 ~ 2 2 3tt, ^'J 2 1 1-2 1 SO^tii'MDf 
-^HX^IlbU ^n«^©^ ; &U7i'tX (#«t®JHc^\0#^T^-trX, API 
MJ^cDx-^r^^xfc^t/fft^r^-teX, ^.-1fffi^'\CD 7 ^-^Z^-trX*3<fca : ^^ 40 
7HX) % fF 5J -T 5 o »fl5*-Ftfa-1f*--K<Di:#«tiilBlI&2 2 1~2 2 3H:, ft 
«i^'\<Df-^7i'-bXfcJ;t>'^^7^-bXt A P I ii'\of-?7nxt?:lt 
AP l®J|?^cD^^T^^Xt^-^ffi^^(07 :r -^7 T ^-t:X*3J;0 ; ^^T^-trXi: 
£ W "I t %> o 
[ 0 0 2 3 ] 

|5li^ ; e'J7^*X^07n - ^ + — Ft'$5. 
[ 0 0 2 4 ] 

a-ft-F©tf « ^^rU7'^-bX*^*S®^'\<D7'^-trXCDll-& (ST1 lT'YES 
) , ^iET^-tXilLTflJOii^^^^-rS (ST1 2) o LfctfoT, 3. - -»f « « & 
ftmm®^W.micft%f? % c £i&-ei*ft^* AP I lii'xOT^-bX©!^ (S T l 3T* 50 
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YES) , fn^f-^7^t^t'$n(I^E7^tXiLTlJ0ji*^^tL (ST1 
4-ST1 5) , #^7nXt*fen(fAP I mt£^<Dfil<?iT 5 -t Xltmfi-? 5> ( S T 1 
4, ST 1 7) o n.-+f^tS^cOT^-tr7>T*$>ntf (ST 1 6) , T >7 -fe 7. £ Mft ? Z> ( 

5 T 1 7 ) o 

[ 0 0 2 5 ] '' 

A P It-HOtt, ytiJ7*-lr^*'«ilIl*'x07i'tX0l§ (ST 2 IT' YES 
) , f ft*'r-?7^-feXT'Sn(i' (ST2 2TYES) , ^iEZ^-feXtLTflJOii^ 
5g £ L (ST 2 3) , fft1* r * -fe X T & ft te* (ST22TNO) ft mm&'W fft ^ T # 
-t Xttnn-t % (ST2 5) o A P I Hit$^tia-1f®^'\iD7i'-bXT'fcntf (ST 
2 4), T^-trX^^tT-TS (ST25) „ 
[ 0 0 2 6 ] 

ifit-Fo^t, zom&icttLT hmm&<T t-izxzmn-tz (st3i) c 

[ 0 0 2 7 ] 

A P I i«AC[)^«, API^i^^^^ltm^^O^iK^I^Jc, fnftia-ft 
- HT'O A P iMlDc^^^^yT^-tX, AP I * — F T <Oftmm^L^<D ^ U 7" 9 -fe X 

# fg £ & > i:t{c^^7^-txT*fe§oT'7^tx«n?sjsn§„ 

[ 0 0 2 8 ] 

± <D <fc ? lc If! 1 © l£ fig f£ f® T* « > H ; fLT^3 7 > D^7A^fi»SnT^§i«t7i' 
■fe xag'J (ife^T * *X/f - ?7^X) fcfCjSDT**'^ 1 1-2 1 3^07^t 
X^ffliLn^. ^ f* tf) K: . ^'J 2 1 1 ~ 2 1 30ii7 KbX^H^^iili: 
a-f|)gii:AP I m & t icftM L , a-f I^^&IHSiiACD^ttOitfi^f A P 

2 1 1 tc # ft L , L©yu^7i,(±I C*-K«ff#te«fco"C«IE*nfc (IE L V) n 
^ A T* & £> „ AP I«**»*UTlf*««K:»R'r*«li:Kl*oT, # *f IB Si? * <D & 

6 <fc x - * £ - ^ n ^ ^ A £ fil S "T 3 c i: T* # 5 <, 
[ 0 0 2 9 ] 

( m 2 <d 51 S6 m m ) 

< I C A- KO±tti^> 

& 2 (DmmBMfc £ z> i c * - f (Dmi$.*m 7 icTjk? 0 c © i c # — f « , sitc^ufc 

1 c*-Ho«natcia*T*6k:*aiaiS2 2 4 t , 9 ? 2 3 i t , ftmy^wi 

5£Ih] SS 2 3 2 t*ffiz. % o 
[ 0 0 3 0 ] 

7 & 2 3 2 te> KS77^2 3 10tti7JlC^^T^^75^©ON/OF 

F £ ¥U 5£ L , ¥U 5£ S3 HI (#«77^'2 3 ltfON?*5^0FFTf*8fr) ^r^ffl^S 
8 £ tij^-f 5. 
[ 0 0 3 1 ] 

^-F***g@S&2 1 5 tt , 5£@85 2 1 4fr60llf S 2fc«ft77^WSBB 

2 3 2 <=> © ft ^ S 8 iitcScJl/^Tlilj^^-F^yi^-r^o 
[ 0 0 3 2 ] 

^fflIHSS224ti, CPU20 1^6tl77^23 1 M^7 ^tX7 F UX fcttf S 3 
~S 4 tCl-J^T, CPU20 1 frC.!|f«77^2 3 l^cDT^-bX^rfFnr/^±-rS 

, T?-txzm±-rz>t%Witii®&2 2 4 « & m « s e * tu -r s 0 

[ 0 0 3 3 ] 

<iI7^X$l> 

IS 7 ^ L fc I C A - K<Dlii7 HPX^«?:i8lC^t„ ^-gPI/F 2 1 0, fft^RO 
M2 1 1 , RAM2 1 2i3J:tf77'y>a^ ; e i ; 2 1 3 K. O ^ X it & 1 <D M fi£ J£ ffi t m & 
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.7^5 (02#Si) o CCT*ttf^lc7HUXa 1 5 A P lM^(CfiJ0^T5>n§„ ft 
(175^2 3 lfcTKU^a 1 5 (AP I Si HO tfttDMST&tiS. 
[ 0 0 3 4 ] 

'<^'JSIil> 

[ 0 0 3 5 ] 

^-Ki*5£[5]8§2 1 5 fcfc , filft- K^^tll^S 3^m^t5o 0 9 tc f J: tc . m 
ftm®WmiBl & 2 1 4*6©«^S 2tf1$*««*5SLfrO#tii:77y*«JjfclHll&2 3 2 
&<0{t^S 8 4$ « 7 v 2 3 1 ^ONT'SSCil^Stiltt - K9if 0^2 1 5 fi , 10 
^ttt-H^r^-ril^S 3*UiAtS 0 ft *f S 2tfAP I IS ^ * ^ L O {i S 8 1f « 
77^23 1^0NT'fe§ili:^^-ri:# ; e-K^«lHl^2 1 5 14 , ISIi^r-F^^-ffl 
n S 3 % tUtl? Z> * itS 2tfAP I ®M?:Sl^Oi^S 8^#«77y2 3 1 # 0 F 
FT*fe5Ci:^:^-ri:^ ; e-K^^lHlgS2 l 5 (4 , AP I^e-KSr^-rff^SS^fU^-r 
5o 2^a-fi«4^L*^I§S 8^1f«7 7^^0 F FT^SCt^^tt 

£*-FifcJg|5|8&2 1 5 f4 , a-f ^- K^itfit S 3*ai^t5, <I CD <fc ? , ^ rr 

1 OON/0 F F fcKS^VTl&fls*- K*iRS«ns. 
[ 0 0 3 6 ] 

ft & 2 Z 1 - 2 2 4 14 , ^-F*fc?£[H]g&2 1 5*>60lf S S^fDfft-Hk, 20 
CPU20 l*^©7^-b^7FU7,^It«fS (Ti'tXlM) t , ltS4A'it 
T^-tXfflgiJ (f-^ 7i?-tX, fft^T^-feX) tlci^^T^^ 1 1-2 1 3 *5 4: 
tf^t77^2 3 l'\<D7'^-feX^fffoJ/ / ^±-rSo H {* tfHC 14 0 1 0 K "T 4 5 K , ft 
fls*-F*<#*t-K©fc*tftmisII&2 2 1 - 2 2 4 (i7^tXgi§E ( 1$ 4t 1S « . AP I 

a - -»f # 4 d*t ? ^ xas'jfc frfrfc e. -r * u 2 i i~2 i 3 <fc xs ft m y 

7^23 l's07*tX*ttWt«. If^t-FA'AP It-HOt*«UiEllS2 2 1 ~ 

2 2 4 (4. #«i^^'\©^-^7'^-trX*5<fcZ>*^^-T^-trX^^±L, AP II^MDf 

^ri^pI^So D!)^ ; e-K^3.--»f ; e-K<Di:#^miHlSS2 2 1 -2 2 4 (4, ft m ffi « *\ <D 
f-^7^t7J3iCf^^7n7i:A P Ii^^T-^f tXt^iil, API 30 
ffiW^<Dfft%T * -fe X i: a-lfMHS^©^- # 7 * Hr X *5 <fctf#^rT * -b X tzm*]? 5 

o 

[ 0 0 3 7 ] 

0 1 1 14 » ft ^ - KBOli^/7t0t'*5o 
[ 0 0 3 8 ] 

ftm*:-h'frt>3.- J ?*:-b'iCM&?Zm'£, Sf AP I««IC»«LT, ^i777*2 

3 ItOPFttiCfctioTAP It-FKI»t*. il <D t 1f«tB«±T«F* 
77^23 1 ^OF FtCt^tA P I *r - F lC il & 5 . 9#1t®$C'\<D^IE7':7-feX£: 

, =L-*f^- FKS&t §o 40 

[ 0 0 3 9 ] 

a - If * - K *r 6 <ft * * - K 3i # S * •& , * -f A P I m « tc # tt L fc m tc , ^ til 7 9 
^7*2 3 l*ONttSCtlCJ;-jT, ft m*— F K g & "T 5 » 
[ 0 0 4 0 ] 

0 1 2ii^t'J7^^7N^07n-f + -FT*5c 
[ 0 0 4 1 ] 

rt — — FOtt, pt^UT'^-bXA^iUM^'NfDT'^-trXCD^^ (ST 4 1TYES 
) „ ^lEZ^-bXtLTfiJOji^^^^-rS (ST 4 2) . AP I Ii§S'\07^t7©l 
(ST4 3T'YES) , T-fTf-tXT'&nti (ST44T'YES) , ^ IE 7 <7 -fe X 
fcLTM»)i&*jV38£L (ST4 5) , rfr^7*-feXT*&nif (ST44T'NO) AP I 50 
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. m&^otiifiT * -b x^mn-r % (st4 7) » a-f i^^oT^t^fi&nti (st 

46) , T * -t XZmfi-f & (ST47) „ 
[ 0 0 4 2 ] 

'AP It-FOtf, ^*'J7^t7^#fii'\07^-bX(Di^ (ST5 1TYES 
) , ^lET'^-trXtLTfiJOjA^^^^L (ST 5< 2 ) , fnttn©S«^07nXT 

* n (ST53) , 7^tX^SRt5 (ST54) „ 
[ 0 0 4 3 ] 

ftm^e- v <d t z . z <Dffit&ictt lt $>fflm & < t ? -t Tszmn-? % (stss) „ 

[ 0 0 4 4 ] 

01 3 It* - Vm&tifV^'t 7"? v - hmT*$>& 0 n-lfmi^^^A P I ilg's© 10 
ft®i<D%hlc, a-ft-KfOAP Ifi$^©^*y7'*^X#fg£t-3#fft^7'£-fe;* 
T'&SOT'T'^-feT.lilfBj^n&o */c, A P I t - KT-0^i7 7y©-fe7 KCioT 

[ 0 0 4 5 ] 

m2(D||fi{iJB«ltc«fcnti*^lcDllS(5^fi8lc*3lt?>©i:|SI«c055!)S*M#e>ni.o £ e> ^ > ^. 

[ 0 0 4 6 ] 20 

(Sg 3 CD^SS^ffi) 
<I C*-FOiit««> 

^SO^SI^ftltC^SIC^-FOMfiR^E^^^-ro COI C*-Ktt, 0 7 &c ^ L 
fc I C*-F©*fiKK:fcl*.TSe>ti:fctiJlHlK2 2 5 £ , ^-f 77^2 4 Ot, a-f 7 
v ^«SBB2 5 1 i: £ tfi * 3 o 
[ 0 0 4 7 ] 

a-f77^" 2 4 0 (iNfflO77^ (a-f 77^ 1 ~a--|f77^N) £ # t? <> 
[ 0 0 4 8 ] 

:i - If "7 ^ 5£ H] S8 2 5 1 a - If 7 -7 y 2 4 0 (DW* IC I o ta-f 7 7 ^ 1 ~a 
-f 77^N<DON/OF F^rW^U, fiJJgj^lfl^-lf^^^l-ja-lf^^^NtfO 30 
NT*$5*0F FT^S*) %^tf^S 9^tH/jt5o 
[ 0 0 4 9 ] 

t-F&£@g&2 i 5 it. nnmrnwrnm® z 1 4*6oe*s 2t^«7^^*ij^iiiss 

2 3 2 6 <D {Hf S 8 t^-+f^7^ r! PJ^Il]^2 5 1 6 CO ft S 9 ttcScJ^Tftft* 
- F * ft -f 5 o 

[ 0 0 5 0 ] 

^tUlilSS225 (i, CPU20 f 77^ 2 4 0 (a-f 7 7 i'" 1 ~N ) ^(07 

7tX7FbXtflfS3~S 4 tCl^^t, CPU20 li^l- f 77^ 2 4 0 ( 
a-f77^ 1 ~ N ) 'xco T * -b X bJ/^±-T 5 o 7 ^7 -b X $r £t it f -5 t ^ & & [e] SS 
225 &tfctU{i^S6£to7J-f3o 40 
[ 0 0 5 1 ] 
<ai7KUXSIB> 

01 4 ICTKLfz I C # — KOiI7 Kl/7^ffl%0 1.5lilfvto C C T* « R A M 2 1 2*3 
iO^^yv'a^ty 2 1 3<0a-fIiiA s NfflOil (3. — 1ffHttl~3. — tf««N) 
lc # IU $ n 3 o ?^7Fb7a 1 6 ~ a 1 6 + N # :x - i§E 1 ~ N fc SU t) ^ T £ n £ 
0 a-^77^1~NIC7Fl/7a 1 6 (a-f||)§El) ~ a 1 6 + N ( a - If H i£ N ) 

# m k> m x <b n s o 

[ 0 0 5 2 ] 

<**y«&«&> 

& K x 0 1 4 tc ^ L fc I CA-KOifflCOt>TKBt5. C C T? f* 1 *5 £ Q* |g 2 <D ^ 50 
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[ 0 0 5 3 ] 

*:-KifcJ£@S&2 l 5 « , M*-K£^-f«^S3£ffi*>-f3o El 6 ic ? J: 3 tc > 
yW^@SS2 3 2 £ CO « f S 8tf1$l77^2 3 1 A^O N T'feS : t i: f t- F 

6 £ m s§ 2 i 5 it, wm^e- v *7jK-?m^ s 3 z&jj-t %o &*5, ^--tf^^yi-Nti 

ON T'&oT*>OFFT'fc-=>Tfcfr3:*5 & </•><, If S2A'AP I *«*SLA>Of 8 

«'»«77y2 3 ltfOF FT*&sci:*jj*"*-i:#*-Ki*3£isi»2 l 5 fi , ap i^e- 

K«Stfl?S3*lH*t5. & *5 ^ a-f 77^1~NliONT*$ottOF FT'£o 
Tt*>Sb4^. if S 2^a-ifl«l %SL)!lOitS 8^«fl77^2 3 Ift'OF 10 
FT'&5iIt$:^LfrO<IfS 9A'a-f 77^ 1 tfONT'SDi-f 77y2~NtfO 
F FffeSLt^/fstttt- K8!Si!S2 1 5 It , ^--f^r-Fl^r^lMifSSfctb 
^]t§„ |B] K , if S 2AU-fIi|M ( 2 < M < N ) $:^t^Of ^ S 8 ^1$«I77 
^2 3 ltfOF Ft'fe5ilt?;SL^Oi^S 9 ^a-f 7 7 7"M^ O N D a-f 7 

7 1 - N (/ifcLM^iO ^OFFt£5Ct*^ttt ; t-Ki*^IIlK2 1 5 « , 
a-f KM^^tif S 3 *tti*t§, C © «fc 5 lc , fn - K7>f-v , T*i21i^ nt 

^s*^*«ft«snT^**« annmw) t#«77y23 i©oN/oFFta-f 

1 - NCON/0 F F {C « -3 1^ T ®) - K # & 5£ £ tl 3 „ 
[ 0 0 5 4 ] 

*S tfj HI SS 2 2 1-2 2 5 It, *-Ki*;£®»2 1 5 £ CO f S S^itlfft - Kt, 20 
CPU20 l*507nX7KP7tfitSi« (T'^-bX^HI) i: , i^S 4*^1" 
T^-feXagiJ (T-^7^-b7, ^^7^7) t icM~3^T * V 2 l l~2 l 3, # 
S77^2 3 l^3<J;I>*rL-Hf7'7^'l~N'\C07'^-bX^:i ? FnI/^lh'r§o fl= # ftfc « 0 
l 7 tC ^ f * 9 fC > gj# ; e-H^#«i ; &-H(Di:*1^miH]^2 2 1-2 2 5 (i7^t7l 
« (1t«fi«. AP 11%, :x--»f S*. a-fi« 1 ~ N ) *5<ty77tXl!!iJt^fr 
t)P.f Jtt'J 2 1 1—2 1 3. #i777" 2 3 1 *5 <fc a — f 7 7 7* 1 ~ N 'N© 7 7 t X 

* ff ri s o hh-faup i t- Hot#ttni@B2 2 1 -2 2 5 ^, mmm^^o 

7- Z T * -b 7. *3 J; tfffr^T * ■£ 7* *m± L , f ntt^(Dli^ (AP Ifi, a -■•ft* J* 
. ®« 1 - N ) ^Of - * 7" * 43 «t tffft^T * -fe X^ffTRl-r So »fts*-Ktf 

a-ft-FM ( 1 £ M £ N ) cOt#^ttl[Hl8S2 2 1-2 2 5 & , AP I^J^^cD^^T 30 
? -t X t . =L~^fmm^(D"f— ^T^-HX^S^tf^^T^-HXt, n. — +F^I*l$M'\co-r f - 
$77-bXi3J:(;)Sif^7i'-bXi:*^pIL, #IS«'N©f-3'7nx*) < );tf*^7i' 
tXt, A P IfM'\Of-^77tXt, a-+f 1 — N (ftf;tM%i<) 'MDf 

-?7nxfij;y$^7nxt*iit5. 

[ 0 0 5 5 ] 

01 siit-Fi^^stat^s. mm*- k © t # , #iiiSH<iiAP im%± 

©yn^7i>%ijT*T'S5o tit-KA^AP I Ktl^tSif^, S-fAPI 
IB * K # L , »i75^23 l*OFFtt5. AP I F*^ a-ft- F N (Cl 

a.--tf7^yN^OFF<Dt»;»|Tn--9 :? ®%NtC^lKLfc:it-& > ^ IE 7* 7 -fe X t ¥U 40 

ssnTM 0ii*^»^^rs o 20c, fcsa-^®Jsi^&suco:x-+> s ®igucjii£ir&i§£- 

*mW-?% 0 n.-1f «iS N *^ 6 3. — -*f W«M (0<M<N) tc )I & S i§ , :x - if 7 9 
^M%0NlCt5ftJ()(C A P I miRlCftm (AP I * - F « SO t5„ fOlT', a - 
f 777*N^O F F. rL-if7^^M^ONtcL, ^--if^^MlC^^-rSo 
[ 0 0 5 6 ] 
<^)^> 

W ± co «fc ? !g 3 co gi ^ tele J; n «\ a-f ya^^AA^^il^^U^oa-f i 
igS^co^FIE&T'^-trXSrlftit-rs;: titi'T'f 5„ 
[0fficofffiUifcsHTO] 

[01] !glcOf3lfi&Jfclilc£5I CA - F*Oti*i^^*t7"D7 7 0T'*5o 50 
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02] lltiLftl Ci-FCilTKl/^^ffliJitlT'feSo 

04] &mtt^ - v\c&^tt z ^7.*mn /n±-? z>m®*^-tmT°$>% 0 

05] ^t'J7^-bXI§0 7P-ft-ht'feSo 

06] t-KS^^iO/W^7'fyf t-h@T^5. '■ 

07] ^2CD^S56JB^^<feS I C*-H(D^i*«^^^^r^P<y<>0Tfe?> o 

08] m 7 \ CA-K«lii7 Kl/X^F^SflT'SS. 

H9] *fT««feJ:ff»*7 7yi:iff ; e-KfcOj»JSI!l«**tBT?*4. 

01 o] &mtt* - Ffc&^TT ?^x*m^/m±?2>mt&*^-?mx*&z> 0 

gll 1] iftt-FISOlg*^tBf$5. 10 

0 1 2] ^t'J7nxl07D-f f-K'$5, 

01 3] t - KIif|(0/Wy7-l'>'f t - hi?ifc5„ 

01 4] m 3 (D&m&mic & % i c#-K<D£{*#i$£^-r7a-y£iaT-;&So 

0 1 5] 0 1 4(Cf>L?i: I K l/7$Fl^^t@T^So 

01 6] mnm&. nmy 9 itf a-^? ^ y tifft- f fc©*nsBfl«*^-rB 

3 1 7] =&»)^ ; e-KtC*3l / >TT^-trX^fFnI/^±1-5^^^^-r0TS5o 
Jl 8] |ftt-KBlOl»4^tB-p«>5, 

201 CPU. 210 fl. SB I / F , 2 1 1 ^^ROM, 2 1 2RAM (f-^^t 20 
U), 213 7 ^ v is x. V (SS^t'J) > 214 * ?T SIHS ¥'J 0 S§ , 215 

Kifc^ElB. 2 2 0 ^lET * -b X *fc ft HI SS 3¥ „ 
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